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(54) Disposable diaper 

(57) A disposable diaper 1 including a panel struc- 
ture 2 composed of a base sheet 4 and a core 5 attached 
thereto and a sheet member 9 extending above the pan- 
el structure 2. The pane! structure 2 has a pair of first 
side slaps 6 extending in a longitudinal direction and a 
pair of end flaps 7 extending in a transverse direction. 
The sheet member 9 includes a pair of side walls 10 
biased to rise above the panel structure 2 and a top wall 
11 biased to be spaced upward from the panel structure 
2. The side walls 1 0 have side edge portions bonded to 



the vicinity of transversely opposite side edges of the 
core 5 and first end portions bonded to the end flaps 7. 
The top wall 1 1 has an opening defined between the side 
walls 10, second end portions bonded to the end flaps 
7 and second side flaps 12 extending outside the top 
edges of the respective side walls 10 in parallel to the 
first side flaps 6. Transversely opposite side edge por- 
tion of these flaps 6, 12 overlapping each other in the 
front and rear waist regions 20, 22 are bonded to each 
other. 
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Description 



[0001] This invention relates to a disposable diaper 
adapted to absorb and to hold excretion discharged 
thereon. 

[0002] Japanese Patent Application Publication No. 
1 999-1 13958A describes a disposable diaper basically 
comprising a panel structure which comprises, in turn 
a liquid-pervious topsheet, a liquid-impervious back- 
sheet and a liquid-absorbent core disposed between 
these two sheets, and a sheet member lying above the 
topsheet. The panel structure is longitudinally com- 
posed of a front waist region, a rear waist region and a 
crotch region extending between these waist regions 
wherein a pair of side flaps extend in a longitudinal di- 
rection immediately outside transversely opposite side 
edges of the core and a pair of end flaps extend in a 
transverse direction immediately outside longitudinally 
opposite ends of the core. The sheet member comprises 
a pair of side walls extending in the longitudinal direction 
in the vicinity of the transversely opposite side edges of 
the core and a top wall extending between top edges of 
the respective side walls in parallel to the top- and back- 
sheets. 

[0003] The respective side walls have the side edge 
portions thereof bonded to the vicinity of the side edges 
of the core in the panel structure and the longitudinal 
opposite ends thereof bonded to the end flaps of the 
panel structure. The top wall has an opening at a loca- 
tion corresponding to a middle zone of the crotch region 
and longitudinally opposite end portions bonded to the 
end flaps. This diaper of prior art enables the respective 
side walls to rise above the panel structure and enables 
the top wall to be spaced upward from the panel struc- 
ture so that a cavity adapted to receive excretion dis- 
charged on the diaper may be defined between the pan- 
el structure and the sheet member as the top wall is 
spaced upward from the panel structure. 
[0004] The top wall of the sheet member is of a rec- 
tangular shape transversely dimensioned to be smaller 
than a transverse dimension of the panel structure and 
not present above the side flaps of the panel structure 
The side walls of the sheet member are bonded to the 
panel structure except its end flaps only along the side 
edge portions of the side walls . As a result, the sheet 
member is not restricted by the panel structure and free- 
ly movable. 

[0005] In the case of the diaper disclosed by above- 
identified Publication, the top wall comes in contact with 
wearer's belly and hip merely over a small area in the 
front and rear waist regions of the diaper as the diaper 
is put on the wearer's body and the sheet member is 
movable independently of the panel structure. Conse- 
quently, the sheet member often shifts particularly in the 
transverse direction in the front and rear waist regions 
Such transverse shift of the sheet member may lead to 
a problem that the opening formed in the top wall may 
miss the extent of the wearer's urinary organs and/or 
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anus and be unable to receive excretion into the cavity. 
[0006] It is an object of this invention to provide a dis- 
posable diaper improved so that the top wall of the sheet 
member may come in close contact with a wearer's belly 
and hip over a relatively large area and the sheet mem- 
ber may be sufficiently prevented from shifting sideways 
in the front and rear waist regions to receive excretion 
reliably into the cavity. 

[0007] According to this invention, there is provided a 
disposable diaper comprising: a panel structure includ- 
ing a liquid-impervious base sheet and a liquid-absorb- 
ent core attached thereto and a sheet member extend- 
ing above the panel structure; the panel structure having 
a front waist region, a rear waist region and a crotch 
region extending between these waist regions and in- 
cluding a pair of first side flaps extending in the longitu- 
dinal direction immediately outside transversely oppo- 
site side edges of the core and a pair of end flaps ex- 
tending in a transverse direction immediately outside 
longitudinally opposite ends of the core; the sheet mem- 
ber including a pair of side walls extending in the longi- 
tudinal direction in the vicinity of the transversely oppo- 
site side edges of the core so that the side walls are 
normally biased to rise above the panel structure and a 
top wall extending between top edges of the side walls 
in parallel to the base sheet so that the top wall is nor- 
mally biased to be spaced apart from upward from the 
panel structure; the side walls respectively comprising 
side edge portions bonded to the core in the vicinity of 
the transversely opposite side edges thereof and first 
end portions bonded to the end flaps; the top wall having 
at least one opening defined between the side walls and 
second end portions bonded to the end flaps so that a 
cavity adapted to receive excretion is defined between 
the panel structure and the sheet member. 
[0008] The improvement according to this invention is 
m that the top wall has a pair of second side flaps ex- 
tending immediately outside the top edges of the side 
walls in parallel to the first side flaps so that the first side 
flap and the second side flap are bonded together at 
least along the transversely opposite side edge portions 
of the first and second side flaps overlapping each other 
in the front and rear waist regions. 
[0009] According to one preferred embodiment of this 
invention, at least the top wall of the sheet member is 
elastically stretchable at least In the longitudinal direc- 
tion of the longitudinal and transverse directions and 
bonded under tension in the longitudinal direction to the 
panel structure so that the side walls may be normally 
biased to rise above the base sheet and the top wall 
may be normally biased to be spaced apart from the 
base sheet. 

[0010] According to another preferred embodiment of 
this invention, the first and second side flaps have trans- 
versely opposite side edges thereof curving inward in 
the transverse direction in the crotch region so as to de- 
scribe circular arcs so that the top wall has a transverse 
dimension in the crotch region smaller than the corre- 
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spending dimension in the panel structure. 

Fig. 1 is a perspective view showing a disposable 
diaper according to this invention as partially broken 
away; 5 
Fig. 2 is an exploded perspective view showing the 
diaper as a basic structure of the diaper and a liquid- 
resistant sheet member being separated from each 
other; 

Fig. 3 is a sectional view taken along a line A - A in 10 
Fig. 1; 

Fig. 4 is a sectional view taken along a line B - B in 
Fig. 1; 

Fig. 5 is a sectional view taken along a line C - C in 
Fig. 1; and 15 
Fig. 6 is a perspective view showing the diaper as 
put on a wearer's body and as partially broken away. 

[001 1 ] Details of a disposable diaper according to this 
invention will be more fully understood from the descrip- 20 
tion given hereunder with reference to the accompany- 
ing drawings. 

[0012] Fig. 1 is a perspective view showing a dispos- 
able diaper 1 according to this invention as partially bro- 
ken away and Fig. 2 is an exploded perspective view 25 
showing the diaper 1 as a pane! structure 2 and a sheet 
member 9 being separated from each other, it should 
be understood that, in the embodiment illustrated and 
described herein, a longitudinal direction is designated 
by X and a transverse direction is designated by Y as 30 
indicated by arrows X and Y, respectively, in Figs. 1 and 
2. 

[001 3] The diaper 1 basically comprises a panel struc- 
ture 2 and a sheet member 9 extending above the panel 
structure 2. The panel structure 2 basically comprises, 35 
in turn, a liquid-pervious topsheet 3, a liquid-impervious 
backsheet 4 and a liquid-absorbent core 5 disposed be- 
tween these two sheets 3, 4 and entirely covered with 
and bonded to water-absorbent tissue paper (not 
shown). Both the top- and backsheets 3, 4 elastically *o 
stretchable longitudinally as well as transversely. The 
core 5 is intermittently bonded to the inner surface of the 
top- and/or backsheets with tissue paper therebetween. 
[0014] The topsheet 3 is not essential component 
member for the panel structure 2 but it is also possible *s 
to form the panel structure 2 from the liquid-impervious 
backsheet 4 and the liquid-absorbent core 5 attached to 
the inner surface of the backsheet 4 in the absence of 
the topsheet 3. Thus, the backsheet 4 is one of the es- 
sential means to solve the problem of the prior art. 50 
[0015] The panel structure 2 is longitudinally com- 
posed of a front waist region 20, a rear waist region 22 
and a crotch region 21 extending between these front 
and rear waist regions 20, 22. The panel structure 2 fur- 
ther comprises a pair of side flaps 6 longitudinally ex- 55 
tending in parallel to each other along transversely op- 
posite side edges 5a of the core 5 and a pair of end flaps 
7 transversely extending in parallel to each other imme- 



diately outside longitudinally opposite ends 5b of the 
core 5. In the panel structure 2, the first side flaps 6 curve 
transversely inward in the crotch region 21 so as to de- 
scribe circular arcs and, in consequence, the panel 
structure 2 is hourglass-shaped as viewed in its plan 
view. The panel structure 2 has its transverse dimension 
L1 in the rear waist region 22 larger than its transverse 
dimension L2 in the front waist region 20. 
[0016] The first side flaps 6 are formed by the portions 
of the top- and backsheets 3, 4 extending transversely 
outward beyond the transversely opposite side edges 
5a of the core 5. A longitudinally extending elastic mem- 
ber 8 is bonded under tension to each of the first side 
flaps 6. The end flaps 7 are formed by the portions of 
the top- and backsheets 3, 4 extending longitudinally 
outward beyond longitudinally opposite ends 5b of the 
core 5. In the first side flaps 6 and the end flaps 7, said 
portions of the top- and backsheets 3, 4 placed upon 
each other are intermittently bonded without tension to 
each other. 

[001 7] The sheet member 9 is formed by a pair of side 
walls 10 longitudinally extending in the vicinity of the 
transversely opposite side edges 5a of the core 5 and 
a top wall 11 extending above the respective side walls 

10 in parallel to the top- and backsheets 3, 4. The side 
walls 10 and the top wall 11 are formed with separate 
sheets, respectively, and hereinafter the side walls 10 
will be referred to as side wall sheets 1 0 and the top wall 

11 will be referred to as the top wall sheet 11 . 

[0018] Each of the side wall sheets 10 comprises a 
first side edge portion 10a overlapping the associated 
first side flap 6, an end portion 10b overlapping the as- 
sociated the end flap 7 and a top edge portion 1 0c ex- 
tending longitudinally above the side edge portion 10a. 
The side wall sheet 10 is elastically stretchable longitu- 
dinally as well as transversely. 

[0019] The top wall sheet 11 comprises second side 
flaps 12 lying outside the top edge portions 10c of the 
respective side wall sheets 10 and extending in parallel 
to the respective first side flaps 6, a longitudinally larger 
opening 13 defined between the top edge portions 10c 
of the respective side wall sheets 10 and second end 
portions 1 1 b overlapping the respective end flaps 7. The 
top wall sheet 11 is elastically stretchable longitudinally 
as well as transversely. In the top wall sheet 1 1 , the sec- 
ond side flaps 12 curve transversely inward to describe 
circular arcs and thereby define an hourglass-like con- 
figuration, as viewed in the plan view, in the crotch re- 
gion 21. 

[0020] Thetop wall sheet 11 has its transverse dimen- 
sion L4 in the rear waist region 22 is largerthan its trans- 
verse dimension L5 in the front waist region 20. Its trans- 
verse dimension L6 in the crotch region 21 is smaller 
than a transverse dimension L3 of the panel structure 2 
in the crotch region 21 . 

[0021 ] The top wall sheet 1 1 is bonded to the top edge 
portions 1 0c of the respective side wall sheets 10. The 
side wall sheets 10 and the top wait sheet 11 are not 
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under any tension when these sheets 1 0, 11 are bonded 
together. A pair of rectangular hook members 14 are at- 
tached to transversely opposite second flaps 12. re- 
spectively, in the rear waist region 22. 
[0022] Figs. 3, 4 and 5 are sectional views taken along 5 
lines A - A, B - B and C - C in Fig. 1 , respectively. 
[0023] In the first side flaps 6, the topsheet 3 extends 
transversely outward slightly beyond the transversely 
opposite side edges 5a of the core 5 and the backsheet 
4 extends transversely outward beyond the side edges 10 
of the topsheet 3. 

[0024] The side wall sheets 10 have the side edge 
portions 1 0a thereof bonded to the top- and backsheets 
3, 4 of the panel structure 2 in the first side flaps 6 and 
the end portions 1 0b thereof bonded to the topsheet 3 is 
of the panel structure 2 in the end flaps 7. The top wall 
sheet 1 1 has its end portions 1 1 b bonded to the topsheet 
3 of the panel structure 2 in the end flaps 7. The first 
side flaps 6 and the second side flaps 12 are bonded 
together along the transversely opposite side edge por- 20 
tions 6a, 12a of these flaps 6, 12 overlapping one an- 
other in the front and rear waist regions 20, 22 and the 
longitudinally ends 6b, 12b of these flaps 6, 12 overlap- 
ping one another in these flaps 6, 12. 

[0025] When the side wall sheets 1 0 and the top wall 25 
sheet 11 are bonded to the panel structure 2, the top- 
and backsheets 3, 4 are free from any tension while the 
side wall sheets 10 and the top wall sheet 11 are under 
tension in their longitudinal direction. 
[0026] In the diaper 1 , the side wall sheets 1 0 and the so 
top wall sheet 1 1 contract in the longitudinal direction so 
that the panel structure 2 longitudinally curves with the 
topsheet 3 inside. The side wall sheets 10 thus rise 
above the panel structure 2 and the top wall sheets 1 1 
are spaced upward from the panel structure 2. In this 35 
manner, the topsheet 3, the side wall sheets 10 and the 
top wall sheet 11 surround a cavity 15. 
[0027] Fig. 6 is a perspective view showing the diaper 
1 as put on a wearer's body and as partially broken 
away, in which the wearer is indicated by chain lines. To 40 
put the diaper 1 on the wearer's body, the second side 
flaps 12 in the rear waist region 22 are overlapped upon 
the first side flaps 6 in the front waist region 20, and then 
and the hook members 1 4 are anchored on associated 
loop members 1 6 attached to the front waist region 20 45 
of the panel structure 2 to connect the front and rear 
waist regions 20, 22 to each other. Referring to Fig. 6, 
the diaper 1 is formed with a waist-hole 1 7 and a pair of 
leg-holes 18. Excretion is received by the cavity 15 
through the opening 13. 50 
[0028] The side wall sheets 1 0 and the top wall sheet 
1 1 are longitudinally stretched as the diaper 1 is put on 
the wearer's body. In the crotch region 21, the top wall 
sheet 11 narrower than the panel structure 2 inclusive 
of the second side flaps 1 2 are tightly placed against the 55 
wearer's inguinal region and the first side flaps 6 of the 
panel structure 2 are tightly placed against inner sides 
of the wearer's thighs. In the front and rear waist regions 



20, 22, the first side flaps 6 of the panel structure 2 cover 
the wearer's belly and hip and the top wall sheet 11 in- 
clusive of the second side flaps 12 cover the wearer's 
belly and hip over a large extent. 
[0029] In the front and rear waist regions 20, 22. the 
end portions 11b of the respective side wall sheets 10 
and the end portions 11b of the top wall sheet 11 are 
bonded to the panel structure 2, and the transversely 
opposite side edge portions 6a, 1 2a as well as the lon- 
gitudinally end portions 6b, 12b of the first side flaps 6 
and the second side flaps 12, respectively, are also 
bonded to the panel structure 2. In the front and rear 
waist regions 20, 22, therefore, movement of the sheet 
member 9 particularly in the transverse direction is re- 
stricted by the panel structure 2 and it is not apprehend- 
ed that the sheet member 9 might move independently 
of the panel structure 2. 

[0030] In the crotch region 21 , only the side edge por- 
tions 1 0a of the respective side wall sheets 1 0 are bond- 
ed to the panel structure 2 and correspondingly the 
movement of the sheet member 9 is not so restricted by 
the panel structure 2 as in the front and rear waist re- 
gions 20, 22. In the crotch region 21 to which the wearer 1 
movement is easily transmitted, the sheet member 9 
does not follow the movement of the panel structure 2 
even if the panel structure 2 follows the wearer's move- 
ment. Thus the top wall sheet 1 1 inclusive of the second 
side flaps 12 is maintained in close contact with the 
wearer's body. 

[0031 ] In the diaper 1 , the panel structure 2 may com- 
prise the topsheet 3 and the backsheet 4 both being 
non-stretchable so far as at least the top wall sheet 11 
constituting the sheet member 9 is elasticaliy stretcha- 
ble. In this case, the top wall sheet 11 may be bonded 
under longitudinal tension to the panel structure 2 in or- 
der to ensure that the side wall sheets 10 are biased to 
rise above the topsheet 3 and the top wall sheet 11 is 
biased to be spaced apartfrom thetopsheet3. It is also 
possible to form between the top edge portions 10c of 
the respective side wall sheets 1 0 with a pair of openings 
in the top wall sheet 11. 

[0032] While the diaper 1 has been illustrated and de- 
scribed in which the first side flaps 6 and the second 
side flaps 1 2 are bonded together along the transversely 
opposite side edge portions 6a, 12a and the longitudi- 
nally opposite end portions 6b, 1 2b of these flaps 6,12, 
it is also possible to bond these flaps 6, 12 along the 
transversely opposite side edge portions 6a 1 2a there- 
of. 

[0033] The topsheet 3 may be formed with a liquid- 
pervious sheet such as a nonwoven fabric or porous 
plastic film, preferably with a liquid-pervious hydrophilic 
sheet. The backsheet 4 and the sheet member 9 may 
be formed with a hydrophobic nonwoven fabric, liquid- 
impervious plastic film or a laminated sheet of a hydro- 
phobic nonwoven fabric and a plastic film : preferably by 
a breathable but liquid-impervious sheet. It is also pos- 
sible to form the backsheet 4 using composite a nonwo- 
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ven fabric (SMS nonwoven fabric) consisting of a melt 
blown nonwoven fabric having a high water-resistance 
and two layers of spun bond nonwoven fabric having 
high strength and flexibility sandwiching the melt blown 
nonwoven fabric. 

[0034] The nonwoven fabric may be selected from a 
group including spun lace-, needle punch-, melt blown-, 
thermal bond-, spun bond-, chemical bond- and air 
through-nonwoven fabric. Component fiber of the non- 
woven fabric may be selected from a group including 
polyolefine-, polyester- and polyamide-based fibers and 
polyethylene/polypropylene or polyethylene/polyester 
core-sheath type conjugated fiber and side-by-side-type 
conjugated fiber. 

[0035] The core 5 is a mixture of fluff pulp, high ab- 
sorption polymer particles and thermoplastic synthetic 
resin fiber compressed to a desired thickness. The high 
absorption polymer may be selected from a group in- 
cluding starch-, cellulose-based polymer and synthetic 
polymer. Starch- and cellulose-based polymer may be 
graft polymer or carboxymethylated polymer. Synthetic 
polymer may be acryl-, POVAL-, acrylamide- or polyox- 
yethylene-based polymers. 

[0036] Bonding of the top- and backsheets 3 : 4, the 
sheet member 9 and the core 5 as well as attaching of 
the elastic member 8 may be carried out using suitable 
adhesive such as hot melt adhesive or heat-sealing 
technique. 

[0037] The disposable diaper according to this inven- 
tion is characterized in that a possible movement of the 
sheet member in the front and rear waist regions is well 
restricted by the panel structure. So far as the front and 
rear waist regions of the panel structure is properly put 
on the wearer's body, there is no anxiety that the sheet 
member might transversely shift independently of the 
panel structure and, in consequence, the opening also 
might shift. 

[0038] In the crotch region, the movement of the sheet 
member is not so restricted by the panel structure as in 
the front and rear waist regions. Even if the panel struc- 
ture moves in the crotch region to which the wearer* 
movement is easily transmitted, the sheet member does 
not follow the movement of the panel structure and the 
top wall sheet inclusive of the second side flaps is main- 
tained in close contact with the wearer's body. 



Claims 

1 . A disposable diaper comprising: 

a panel structure including a liquid-impervious 
base sheet and a liquid-absorbent core at- 
tached thereto and a sheet member extending 
above said panel structure; 
said panel structure having a front waist region, 
a rear waist region and a crotch region extend- 
ing between these waist regions and including 



a pair of first side flaps extending in said longi- 
tudinal direction immediately outside trans- 
versely opposite side edges of said core and a 
pair of end flaps extending in a transverse di- 
5 rection immediately outside longitudinally op- 

posite ends of said core; 
said sheet member including a pair of side walls 
extending in said longitudinal direction in the vi- 
cinity of the transversely opposite side edges 

10 of said core so that said side walls are normally 

biased to rise above said panel structure and a 
top wall extending between top edges of said 
side walls in parallel to said base sheet so that 
said top wall is normally biased to be spaced 

15 apart from upward from said panel structure; 

said side walls respectively comprising side 
edge portions bonded to said core in the vicinity 
of the transversely opposite side edges thereof 
and first end portions bonded to said end flaps; 

20 said top wall having at least one opening de- 

fined between said side walls and second end 
portions bonded to said end flaps so that a cav- 
ity adapted to receive excretion is defined be- 
tween said panel structure and said sheet 

25 member; 

wherein said top wall has a pair of second side 
flaps extending immediately outside said top edges 
of said side walls in parallel to said first side flaps 
30 so that said first and second side flaps are bonded 
together at least along the transversely opposite 
side edge portions of said first and second side flaps 
overlapping each other in said front and rear waist 
regions. 

35 

2. The disposable diaper according to Claim 1 . where- 
in at I east said top wall of said sheet member is elas- 
tically stretchable at least in said longitudinal direc- 
tion of said longitudinal and transverse directions 

40 and bonded undertension in said longitudinal direc- 
tion to said panel structure so that said side walls 
may be normally biased to rise above said base 
sheet and said top wall may be normally biased to 
be spaced apart from said base sheet. 

45 

3. The disposable diaper according to Claim t . where- 
in said first flap and said second side flap have 
transversely opposite side edges thereof curving in- 
ward in said transverse direction in said crotch re- 

so gjon so as to describe circular arcs so that said top 

wall has a transverse dimension in said crotch re- 
gion smaller than the corresponding dimension in 
said panel structure. 

55 
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(57) A disposable diaper 1 including a panel struc- 
ture 2 composed of a base sheet 4 and a core 5 attached 
thereto and a sheet member 9 extending above the pan- 
el structure 2. The panel structure 2 has a pair of first 
side slaps 6 extending in a longitudinal direction and a 
pair of end flaps 7 extending in a transverse direction. 
The sheet member 9 includes a pair of side walls 10 
biased to rise above the panel structure 2 and a top wall 
1 1 biased to be spaced upward from the panel structure 
2. The side walls 1 0 have side edge portions bonded to 



the vicinity of transversely opposite side edges of the 
core 5 and first end portions bonded to the end flaps 7. 
Thetopwall 11 has an opening defined between the side 
walls 10, second end portions bonded to the end flaps 
7 and second side flaps 12 extending outside the top 
edges of the respective side walls 10 in parallel to the 
first side flaps 6. Transversely opposite side edge por- 
tion of these flaps 6, 12 overlapping each other in the 
front and rear waist regions 20, 22 are bonded to each 
other. 
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